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[57] ABSTRACT

A V-shaped pull type rake composed of a wheeled transver-
sal element having a tow member extending longitudinally
therefrom and a pair of rake arms attached at substantially
each end of the cross member. The rake arms are moveable
between an open position and a closed position. Each rake
arm is provided with a double-acting hydraulic cylinder
which is attached at one end to the tow member and at the
other end to the rake arm and serves to move the rake arm
to which it is attached to a position between (and including)
the open and closed positions and all incremental positions
therebetween.

12 Claims, 4 Drawing Sheets




U.S. Patent Nov. 11, 1997 Sheet 1 of 4 5,685,135

FIG. 1

16

9 ” 23
24 25
12 (L A17 13
2 20/ 21 .
18 | 19 i
7 | 7
14 3| 15
4 10 11 5
8 8
28 AE / 28
Lot




U.S. Patent Nov. 11, 1997 Sheet 2 of 4 5,685,135
FIG. 2

16‘[&

2

26 27
R

* —29

r




U.S. Patent Nov. 11, 1997 Sheet 3 of 4 5,685,135

FIG. 3




U.S. Patent Nov. 11, 1997 Sheet 4 of 4 5,685,135

FIG. 4




5,685,135

1
PULL TYPE V-RAKE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a collapsible pull type V-shaped
rake for gathering hay.

2. Description of Related Art

Collapsible V-shaped pull type hay rakes having two
movable arms carrying multiple rake wheels hinged to a
wheeled cross bar, rather than a2 main frame, are known. A
common characteristic of these rakes is that the movable
hinged arms, which carry the rake wheels, can assume
different positions. In particular, the arms can be open., in the

characteristic “V” shape used when working, closer together -

or entirely closed, thus rendering the mechanism less cum-
bersome for purposes of maneuvering, transportation and
storage. The opening and closing motion of the arms is
generally accomplished manually, or, automatically, through
a hydraulic cylinder acting simultaneously and indirectly on
both arms (e.g. for example a closed variable polygon
connected to the arms of the rake or an umbrella-like
structure wherein the draw bar functions as the guide). None
of these methods for opening and closing such V-shaped pull
type hay rakes is entirely satisfactory, however. The manuat
mechanisms are simple and economical, but are slow and
inefficient; while the automatic mechanisms are more effi-
cient with respect to opening and closing the arms, but are
complex and therefore delicate, costly and difficult to manu-
facture. Furthermore, none of these rakes allows the separate

movement of the arms.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a V-shaped pull
type hay rake having two movable arms carrying multiple
rake wheels hinged to a wheeled cross bar whose opening
and closing mechanism combines the convenience and effi-
ciency of an automatic mechanism with the sturdiness and
simplicity of a manual mechanism. These and other objects
are achieved, and the above-described problems and incon-
veniences of the prior art overcome, by the present inven-
tion.

The invention is a V-shaped pull type rake having two
movable arms carrying multiple rake wheels hinged to a
wheeled cross bar which includes mechanisms for opening
and closing the hinged rake arms which act directly and
separately on each rake arm, such as a hydraulic command
directed toward each arm. This feature permits the creation
of hay rakes which have both the advantages and efficiencies
derived from the automatic rake opening and closing, and
the sturdiness, ease of construction, and low cost of produc-
tion associated with simplicity of manufacture of hay rakes
having manual mechanisms. An additional advantage of the
invention is that the presence of hydraulic commands for
each arm permits, when necessary, the exercise of different
motions for each arm. This not only gives the rake a better
stability, but also enables the rake to be used in a bifold (i.e.
“V7) rake mode, by opening both arms, or in a single rake
mode. by only opening only one arm.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described in greater detail with
reference to a preferred embodiment, which is illustrated in
the accompanying drawings, a brief description of which
follows.

FIG. 1 1s an aerial view of an embodiment of the pull rake
of the invention, wherein the arms are in the open bifold
operating mode.
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FIG. 2 is an aerial view of the rake of FIG. 1, wherein the
arms are in the closed transportation/storage mode.

FIG. 3 is a side view of the rake depicted in FIG. 2.

FI1(G. 4 1s an aerial view of another embodiment of the rake
of the invention, wherein the arms are in the open bifold
operating mode.

DETAILED DESCRIPTION OF THE
INVENTION

Referring to FIGS. 1-3, a first embodiment of the rake of
the invention includes a cross member transversal element
or shaft (1). The transversal element or shaft (1) may be
equipped with a means for lengthening or shortening, for
example, as in this case, by telescoping cylinders, so as to
allow the width of the work area of the rake to be varied. The
transversal element (1) may be secured or locked in a desired
position by any known mechanism for fixing telescoping
members. Weight bearing wheels (6) are attached to the
transversal element or shaft (1). Arms (4) and (5) carry
rotatable rake wheels (8), and are hinged at (2) and (3) to the
transversal element (1). Weight bearing self-steering wheels
(7) are attached to the arms (4) and (5). Arms (4) and (5) also
include appendices (24) and (25). A longitudinal drawing
element (9) of a simple or composite structure capable of
accomodating two double acting hydraulic cylinders, is
rigidly attached to the transversal element (1), and is placed
roughly along the center line of the *“V™ that is formed by the
two arms (4) and (5), when in the open position. A tractor for
pulling the rake can be attached at the front-most extremity
(16) of element (9).

Double acting hydraulic cylinders (14) and (1S5) are
provided to act, respectively. between point (10) of the
longitudinal element (9) and point (12) of the appendix (24).
and between point (11) of the longitudinal element (9) and
point (13) of the appendix (25). Tubes (22) and (23) of the
hydraulic system are provided for moving the arms (4) and
(5). A two-way hydraulic splitter (17); automatic control
shut-off valves (18) and (19); and manual contro! shut-off
valves (20) and (21) are also provided for this purpose.

The rake also includes mechanisms (28) for raising and
lowering the rake wheels (8) with respect to the ground.
Because such mechanisms are well known in the art and are
usually present in this type of machine, they will not be
described further except to say that persons skilled in the art
know how to employ any of these known mechanisms in the

rake of the invention. Supplementary rake wheels may also
be (29) attached to the longitudinal element. And, referring

to F1G. 2, supplementary safety blocking rods (26) and (27)
may also be provided.

Operation of the rake of the invention will now be
described. The lengthening and shortening of the double
acting hydraulic cylinders (14) and (15) that are placed.
respectively, between point (10) of the longitudinal element
(9) and point (12) of the appendix (24), and between point
(11) of the longitudinal element (9) and point (13) of the
appendix (25), cause the opening and closing of the rake
arms.

The two-way hydraulic splitter (17) functions to secure
uniform movement of the hydraulic cylinders (14) and (15)
S0 as to ensure that the arms (4) and (5) move symmetrically
and in synchrony. The automatic control shut-off valves (18)
and (19) block the rake arms when there is no hydraulic
command, and, as a safety measure, when there is a break/
malfunction in the hydraulic system. When necessary, by
blocking the hydraulic flow to one of the cylinders the
manual control shut-off valves (20) and (21) permit the
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movement of one arm independently from the other. The
supplementary safety blocking rods (26) and (27) may be
used to increase the rigidity and safety of the rake when it
is in storage or transit.

Another embodiment of the invention is illustrated in
FIG. 4. This embodiment differs from the preferred version

in FIGS. 1. 2 and 3 because points (10) and (11) are placed
closer to the front extremity (16) of the longitudinal element

9).

The above mentioned features, as illustrated, are exem-
plary in nature and are not to be construed as limitations of
the present invention as set forth in the following claims.
Persons skilled in the art will readily appreciate that varia-
tions from the description are possible without departing
from the spirit and scope of the invention as defined in the
claims. For example, variations with respect to the particu-
lars of the geometry, the means of realization, the materials
employed, the mechanical and hydraulic components known
to persons skilled in the art, or the details of construction.
For example, one could modify the point at which the double
acting hydraulic cylinders attach, or one could use control
valves for each cylinder instead of the two-way hydraulic
splitter.

What is claimed 1s:

1. A “V” shaped pull type rake comprising:

a cross member having a right end and a left end;

a tow member attached to the cross member at a point
between the right end and the left end of the cross
member and extending longitudinally therefrom;

a first rake arm having a front end and a back and and
pivotably mounted at its back end to the cross member
at a point between the tow member and the right end of
the cross member so as to be moveable between an
open position and a closed position;

second rake arm having a front end and a back end and
pivotably mounted at its back end to the cross member
at a point between the tow member and the left end of
the cross member so as to be moveable between an
open position and a closed position;

a plurality of rotatable rake wheels mounted on each of
the first and second rake arms; and

a first and a second double acting hydraulic cylinder, the
first hydraulic cylinder having a first section connected
to the tow member and a second section connected to
the first rake arm, and the second hydraulic cylinder
having a first section connected to the tow member and
a second section connected to the second rake arm;

wherein each hydraulic cylinder, acting either simuita-
neously with or independently of the other hydraulic
cylinder, serves to move the rake arm to which it is
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connected between the open position and the closed
positioned and all incremental position therebetween.

2. The rake according to claim 1 further comprising a
hydraulic splitter for splitting flow of fluid to the hydraulic
cylinders.

3. The rake according to claim 1 further comprising a first
and a second automatic shut off valve for discontinuing the
flow of fluid to the first and second hydraulic cylinders,
respectively, each shut off valve being capable of discon-
tinuing movement of the rake arm to which the hydraulic
cylinder is coupled in the absence of a hydraulic command.

4. The rake according to claim 3 further comprising a first
and second manual shut off valve for discontinuing flow of
fluid to the for hydraulic cylinders, respectively, each shut
off valve being capable of discontinuing movement of the
rake arm to which the hydraulic cylinder is coupled.

8. The rake according to claim 1 further comprising a
control valve for each hydraulic cylinder for effecting syn-
chronous and symmetrical movement of the rake arms with
respect to each other.

6. The rake according to claim 1 wherein the longitudi-
nally disposed tow member is attached to the cross member
approximately midway between the points at which the rake
arms are pivotably mounted to the cross member.

7. The rake according to claim 1, wherein the rake wheels
of the first rake arm are disposed between the first rake arm
and the tow member, and the rake wheels of the second rake
arm are disposed between the second rake arm and the tow
member.

8. The rake according to claim 1, further comprising:

a first and a second appendix, the first appendix disposed
between the second section of the first cylinder and the
first rake arm; the second appendix disposed between
the second section of the second cylinder and the
second rake arm.

9. The rake according to claim 1, wherein the tow member
defines a first substantially horizontal plane and the cross
member and the first and second rake arms define a second
substantially horizontal plane, the first substantially hori-
zontal plane being above the second substantially horizontal
plane.

10. The rake according to claim 1, wherein the cross
member has a length defined as a distance from the first end
to the second end and the tow member has a width substan-
tially narrower than the length of the cross member.

11. The rake according to claim 1, wherein the cross

member is wheeled.
12. The rake according to claim 1 wherein the first and the
second rake arm each further comprise a support wheel

sy mounted thereon.
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